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What is Scikit-learn?

● A Python module providing algorithms for 
supervised and unsupervised machine learning.

● Directed to non­specialists.
● Documentation: ”we try to minimize the use of 

machine­learning jargon”.
● Focus areas: Ease of use, performance, 

documentation and API consistency.
● Originated from a Google Summer of Code in 2007. 

Started by David Cournapeau. 32 people 
mentioned at scikit­learn.org.



   

WAIT! What is:
Google Summer of Code

● Program (obviously by Google)  which provides 
stipends to students doing a open­source project 
during the summer.

● At least 300 projects (2005­2012)
● Example: Widgets for statistics – Orange DM

● Google code­in (pre­university)



   

Dependencies

CythonNumpyScipy

Scikit-learn



   

WAIT! What is:
Cython

● C­extensions for Python
● Superset of the Python language that additionally 

supports calling C functions and declaring C types 
on variables and class attributes.

● Example:

save as primes.pyx

compile using

use



   

What is Scikit-learn really?

● Simply: collection of Python files implementing 
various ML algorithms. From /sklearn:



   

What is Scikit-learn really?

● Example
matplotlib!

Simple to load (toy) 
datasets!

Create an instance of 
 a classifier (SVM)

Fit the model 
according to the 

training data + make 
predictions of the test 

data



   

sklearn.datasets

return Bunch!

* show code print(iris)



   

sklearn.datasets

The Bunch class



   

Doing the same thing 
(online)



   

How about                           ? 

● Legacies

Implements fit() and predict()



   

 ML features

● Supervised learning

● Gen.Lin.Models, Support Vector Machines, Stochastic Gradient Descent, K­
NN, Gaussian Processes, Decision Trees, Ensembles (e.g. Random Forests), 
Feature selection

● Unsupervised learning

● Gaussian mixture models, Manifold learning, Clustering, Decomposition, 
Covariance estimation, Outlier detection (explain!), HMM.

● Cross­validation \ Grid search \ Dataset transformation \ Loading data



   

Example – Trees and Forests

A simple decision tree
 from sklearn.datasets import load_iris

 from sklearn import tree

clf = tree.DecisionTreeClassifier()

iris = load_iris()

clf = clf.fit(iris.data, iris.target)

 import tempfile

out_file = tree.export_graphviz(clf, ”a_simple_tree.dot”)

out_file.close()

Code demo!



   

Example – Trees and Forests

An ensemble of decision trees (RF)
 Code demo!



   

Pause

10min...



   

Hands-on lab: Raspberry Pi 
Python ML Script

● ARM11 single­core 700MHz with 256MB RAM
● Python language at focus 



   

Hands-on lab: Raspberry Pi 
Python ML Script

● Challenge 1: Red object recognition on RBP 
● Challenge 2: Play with toy datasets. Compare ML 

methods in accuracy, execution speed etc.
● Challenge 3: Slawomirs data



   

Future work on Scikit-learn
(according to authors)

● Online learning
● Scale to large data sets
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